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计合成了 1a 的同分异构体 3，结果表明构筑单元分子结构的微弱变化可对其超






































Due to their unique structures and excellent performance, helical supramolecular 
polymers have attracted considerable attention during the last few decades. To date, 
the illustration of their helical structures, in particular their helical sense (M-helix or 
P-helix), is predominantly based on the circular dichroism (CD) measurements in 
solution as well as high-resolution microscopic analyses on surface, which largely 
couldn’t provide unambiguous structural information for the helical assemblies. In 
this thesis, based on the preliminary work in our laboratory, a series of chiral 
N-amidothiourea derivatives have been synthesized and a bioinspired design strategy 
of synergistic effect in intramolecular and intermolecular H-bonds to tune the 
molecular interactions in mimicing the biological interactions in Nature is proposed. 
Systematic studies have been performed on their helical self-assemblies, chiral 
amplification, low-molecular-weight organogelators and anion recognitions. This 
dissertation consists of the following five chapters: 
In chapter 1, an overview of the “majority-rules” principle operative in 
supramolecualr polymers is summarized. The applications of thiourea derivatives in 
anion recognition and sensing, transmembrane transport for anions, cation recognition 
and sensing, organic asymmetric catalysis, low-molecular-weight organogelators and 
thiourea-tagged polymer gels are also briefly reviewed. In addition, the research 
objectives of this dissertation are presented. 
In chapter 2, the syntheses and characterization of the N-amidothiourea 





NMR, high resolution mass spectrometry (HRMS) and crystallographic data. 
In chapter 3, inspired by the double helix of DNA and the -helix of protein, 
whose solid-state structures have been elucidated by single-crystal X-ray 
crystallographic analyses, we herein propose a bioinspired design strategy of 
synergistic effect in intramolecular and intermolecular H-bonds to tune the molecular 
interactions and have successfully achieved the formation of supramolecular helix by 
employing disubstituted N-benzamidothioureas as building blocks and the chirality 















level as evidenced from the majority-rules principle. Further investigations reveal that 
the N-amidothioureas appear more suitable in the construction of helical 
self-assemblies than the corresponding ureas due to their higher thioureido –NH 
acidities. Based on the crystal structure of 1a, a rarely reported thiourea based 
low-molecular-weight organogelator has been achieved, which would provide new 
hints in designing new gelators. 
In chapter 4, based on the previous studies in chapter 3, we advance this strategy 
as mentioned above by employing two asymmetric N-(o-alkoxybenzamido)thiourea 
enantiomers as building blocks. X-ray crystal, nuclear overhauser effect spectroscopy 
(NOESY) and exciton-coupled CD (ECCD) spectra confirm that they undergo 
H-bonds bridged helical supramolecular polymers in both solid state and in nonpolar 
alkane solutions. Further investigations again reveal that the chiral amidourea 
analogues with much lower –NH acidities would only result in an uncentrosymmertric 
homodimeric structure in solid state and in solutions. These findings might help to 
gain a molecular-supramolecular understanding of the exact alignment of chiral 
building blocks in the helical superstructure and make a connection between the 
microscopic helical structure and the macroscopic supramolecular chirality. 
In chapter 5, based on the previous studies in chapter 3, we further designed and 
synthesized an isomer of 1a named 3. The racemic gel of 3 in cyclohexane is found to 
be stronger than the pure enantiomeric one due to the much stronger interaction 
between S-R enantiomeric pairs than that between S-S or R-R pairs. Moreover, an 
unexpected amplification of chirality was found in the heterochiral aggregation of 
N-amidothiourea based self-assemblies. The CD signal was sensitive to the 
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遍采用的研究方法是圆二色光谱（Circular Dichroism，CD）。特别地，在 CD 光
谱上，如果两个或两个以上的强生色团以螺旋方式在空间位置上相互靠近，则其
电子跃迁偶极矩便会产生相互作用引起激发态能级发生分裂，从而产生激子耦合
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